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Calc_Weekly Review 4_0910 =

) Madeling Data The stopping distance ofan automobile, on dry, level pavement,
traveling at a speed v (kilometers per hour) is the distance R (meters) the car travels
during the reaction time o { the driver plus the distance R (meters) the car travels atter the
brakes are applicd. The table shows the results of an experiment.

© S W iy A e N .
e Speed, v 20 40 60 K0 . 104
o | Reaction Time g3 16.7 50 | 113 TR 1
E Distance, {

t = I - z ~ — - - I — 1
3 | p.rl_-ll\mi. I ume ] 53 9.0 20.2 | 158 559
Distance, 8 _ ] I
~ —l =L MR Tt | WS |
W
L
= a) Use the regression capabilities of your calculator to find a linear model for

O

O =
i

reaction time distance. @ =0. L“}V = ,0 ?\
b} Use the regression capabilitics of your calculator to find a quadratic model for

hraking distance. 6 =0.00 5’{, v {_00” ( N4 +0 LU l-‘
T #Z%} = 4 réééiﬂ Determine the polynomial giving the total stopping distance 7

T=c0o56v =12 1k ta.o"L
(8’{)_) = \,’3“—[ d) Use your caleulator to graph the functions R, B, and 7 in the same viewing

window. 3 r‘ﬂ"{. L

¢) Find the derivative of 7 and the rates of change of the total stopping distance tor

v =40, v=80, and v * I[I[l.___rf(,hf\: OQ”?\V +£‘L”g

[} Use the results of ths cxercise to draw conclusions about the total stopping

distance as speed increases.

(":'2 Q Q‘I.I? 2y Pendulum A 15cm pendulum moves according to the equation & - 0.2cos8t. where &

L |
ke is the angular displacement from the vertical in radians and 7 1s the time in seoonds,
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3) Pendulum A 15cm pendulum moves according to the equation & = 0.2cos8t, where &
is the angular displacement from the vertical in radians and 1 is the ime in seconds.

a) Determine the maximum angular displacement. Explain 0 : Qx
:

¥

i b) Find the rate of change of @ when r = 3 seconds. Show work.
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i

LTt B

()
| 6'R) = .95 red s
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a=g:f¢?§ﬂ R
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3) Wave Motion A buoy oscillates in simple harmonic motion ¥ = acos(bt) as waves move
past it. The buoy moves a total of 3.5 feet (vertically) from its low point to its high point.

It returns to its high point wc.ry 10 seconds. Use the water's surface as the midline.

= L 35ceos T2
a) Write an equation dcwnhmb the motion of the buoy if it is at it high point at t = 0,
(If' you need help, see my wiki under Trig — Trig Basics ~Ch3&4 or click the

link: hitp:/mrwing. wikispaces.com/tile/vi lew/Trig_Basics_Ch3%264_0910.pd!)

b) Determine the veloeity of the buoy as a function of 7.

\/ 17’0--5511_5"n (Igé) §3 0 g '}_;__?;

4) Temperature Change The average temperature in I%mhunks. Alaska, during a typical
0 . 2r "™ :
365-day year is given by the equation v = 37 sin [~— (v —101)| + 25 where y is the

lumpcmturt in Fahrenheit and x is the day of the vear. )’23-4' S +25

7 WA
y Cos )L “’ﬁ Y=3Fcosn et
?GS v mq day is the temperature increasing the fastest? Y =3+ C@s A « 3¢5

g k
b) About how many degrees per day is the temperature increasing when it is
increasing at its fastest? | / .l o b +ﬁ_£(‘:

: [T S & i
a mrwing - Trigonometr., .. m Image Mate m Live image - Image M... ‘__.'-
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3y Particle Motion The position of a particle moving along a coordinate line is
§ = v 1+ 4t with s in meters and 7 in seconds. Find the particle’s velocity and

acceleration at f = 6 seconds.,

v(é) =

V1t 24

o
= /6&’.

SR
v (6)
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1) Evaluate each of the following limits algebraically and discuss the continuity of the
function including any points of discontinuity.

5oc% 4 82 SY 6 . °) = @ .
a) Mo a= I % T - -
}Lf_:; ESEA X =0 % 6 s

b) llm,_.qfcecx — cotx) .
a_f_ __Cosx = | — o §X [-l-("-"“‘ - i_f'f—‘f"—

! —_— - o5
Sy 3 Sy [reo9* s> (e
) Fmd—and the slope of the tangent line at (2 :
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V=4 (=9)43

3) Find the equation of the line tangent to the graph of ¥ = +fx at the point on the curve

<C?] -)D) where the y-coordinate is exactly one-third the value of the x-coordinate given x > 0.
/ Show the work that leads to your answer. \
! i = ™M, ‘C' '!_'ﬂ.r\ - __\‘

" — - =
V=ux Y=4%y /7 alR 6
4) Find a value for a so that the function is continuous. Does this choice for a also make the
—;I:?' A= J; function differentiable? If so, explain, if not, find a value for a that will make the
function differentiable at all points.

X = 3 f(x}=[4 —x% r=-l

ax®—1, x=—1

VX

){ I

X3 3 5) Use composition and the chain rule to show L—F = gesin(t® + 5)cos (r2 + 5) if

X = =3 y = [sin (¢t + 5)]%. This is an example where you may have three factors involved in

the process.




